I. INTRODUCTION
The study of heavy quarkonium systems provides good understating for the quantitative test of quantum chromodynamic (QCD) theory and standard model [1] . There are many techniques that provide us the quantitative and qualitative features about the strong interactions such as lattice QCD, QCD sum rules, and other theoretical methods [2] .
The Schrodinger equation (SE) is play an important role in the nuclear and subnuclear physics, in particular, in studying the properties of constituents particles and dynamics of their interactions. The investigation of quarkonium systems is widely studied by using the Schrodinger equation. It is know that the exact solutions of the Schrodinger equation are very difficult when the centrifugal potential is included [3] . Thus, there are some approximation methods that develop for dealing with these problems. In addition, for solving the Schrodinger equation, we should define the potential for the system under study. The methods are widely used for providing the analytic solutions of the Schrodinger equation with using different potentials are the asymptotic iteration method [4] and the Nikiforov-Uvarov Method [5] . In these methods, the authors use an interaction potential such as the Cornell potential as in Refs. [1, 3, 6] or mixed between the Cornell potential and harmonic oscillator potential as in Refs. [2, 7 → 9] or Morse potential [10] .
Recently, some authors focus to extend the Schrodinger equation to the higher dimensional which give more details about the systems under study. Moreover, the eigenvalue of spectra and wave function in lower dimensional can be obtained from the N-dimensional form [2] .
The aim of this work is study the N-dimensional of radial Schrodinger equation to obtain the eigenvalue of energy and wave function by using the Nikiforov-Uvarov Method. In this work, the Cornell potential plus harmonic term is employed to obtain the good results in comparison with other studies and experimental data.
The paper is organized as follows: In Sec. 2, the Nikiforov-Uvarov Method is briefly explained which is used as the technique for solving the Schordinger equation. In Sec. 3,
The eigenvalue of the energy and the wave function are calculated in the N-dimensional form. In Sec. 4, the results are discussed. In Sec. 5, the summary and conclusion are presented.
II. THEORETICAL DESCRIPTION OF THE NIKIFOROV-UVAROV METHOD
In this section, we briefly give the Nikiforov-Uvarov Method that is used as the technique to solve second-order differential equation as the following form
where σ(s) andσ(s) are polynomials of maximum second degree andτ (s) is a polynomial of maximum first degree. The Nikiforov-Uvarov Method is given in the details in Ref. [5] . The second-order differential equation which takes following form by taking the Ψ(s) as follows
Eq.
(1) can written as in Ref. [1] , where
and
χ(s) = χ n (s) which is polynomial of n degree which satisfied the hyper geometric function, taking the form
where B n is normalized condition and ρ(s) is a weight function which satisfied the following
the π(s) is a polynomial of first degree. The k-values in the square-root of Eq. (9) is possible to calculate if the polynomials under the square root must be square of polynomials. This is possible if its discriminate is zero.
III. THE SCHRODINGER EQUATION WITH THE CORNALL POTENTIAL PLUS THE HARMONIC POTENTIAL
The SE for two particles interacting via symmetric potential in N-dimensional takes the form as in Ref. [2] [ d
where L, N, and µ are the angular momentum quantum number, the dimensionality and the reduced mass for the quarkonium particle. Setting the wave function Ψ(r) = R(r) r , the following radial Schrodinger equation is obtained
The Cornall potential plus harmonic term potential is suggested as in Ref. [2] . Thus V (r)
takes the form
where a, b, and c are arbitrary constants to be determined later. The potential has distinctive features of strongly interaction, namely, asymptotic freedom and confinement which are represented in the first and the second terms, respectively. The two terms are called as the Cornall potential, the last term is called the harmonic term potential. By substituting Eq.
(13) into Eq. (12), we obtain
By assuming r = 1 x , Eq. (14) takes the following form
By following, the technique is mentioned in Sec. 2 as well as in Ref. [1] , the eigenvalue of energy of Eq. (14) in N-dimensional is given
where n is radial quantum number and δ = 
where C nL is the normalization constant that determined by ∞ 0 |R nL (r)| 2 dr = 0 and
We note that the radial wave function in Eq. (17) is independent of N-dimensional. One obtains the wave function in Ref. [3] , by setting a = 0 and wave function in Ref. [1] , by setting c = 0.
IV. DISCUSSION OF RESULTS
In this section, we calculate spectra of the heavy quarkonium system such charmonium and bottomonium that have quark and anitquark flavor, the mass of quarkonium is calculated in 3-dimentionnal (N = 3). So we apply the following relation as in Refs. [1, 2]
where m is quarkonium current mass for charmonium or bottomonium. By using Eq. (16), we can write Eq. (19) as follows
In Table ( the authors calculated charmonium mass using asymptotic iteration method (AIM) with employing the same potential that used in Eq. 13. We note that the present results are improved in comparison with results using the AIM and are in good agreement with experimental data. Jamel and Widyon [3] calculated charmonium and bottomonium masses using the Nikiforov-Uvarov method, in which they employed the Coulomb potential plus quadratic potential. We have two advantages in comparison with the results in Ref. [3] . The first, the case of the potential in Ref. [3] is the particular case from the present potential when put a = 0. So we can obtained the eigenvalue of energy and corresponding wave function of Ref. [3] by setting a = 0 and N = 3. The second, the present results are improved in comparison with results in Ref. [3] and are in good agreement with experimental data. In comparison with Ref. [7] , the authors used the same potential as in Eq. (13), we have some advantages that the SE is extended to higher dimensional, hence, the energy of quarkonium and wave function is extended to N-dimensional, leading the expression of the energy and wave function are different. Hence, the present results are improved in comparison with Ref. [7] and are in good agreement with experimental data. Also, we add further investigation by calculating bc meson mass in the present work as in Table 3 . In comparison with Ref. [1] , the author used the Cornell potential only. Therefore, the Cornell potential is the particular case at c = 0 in the present potential. The present results are improved in comparison with results in Ref. [1] and are in good agreement with experimental data. In comparison with Ref. [11] , we note that the present results are improved and are in good agreement with data. 
